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TWO WILEY BOOKS 
for beginners in geology 

HISTORICAL GEOLOGY 
By Carl O. Dunbar 

Professor of Paleontology and Stratigraphy, Yale University. 

A successor to Textbook of Ge ology, Part II, Historical 

Geology by Schuchert and Dunbar, this book is written with the 
view that the history of the earth is a drama. It presents geology 
in a vivid and interesting manner for the beginning student. HIS- 

TORICAL GEOLOGY keeps pace with recent developments, and 
draws information to a great extent from original sources. 

Newly prepared paleographic maps are included to help 
the student visualize the physical geography and major physical 
changes of the various periods. The four chapters of the Pro- 
logue depart considerably from the order used in previous edi- 
tions for increased clarity. The geologic time chart is now 
presented in the first chapter. 

January 1949 567 pages 380 illus. $5.00 

PHYSICAL GEOLOGY 
By Chester R. Longwell, Henry Barnard Davis Professor of 

7eology; Adolph Knopf, Sterling Professor of Geology; and 

Richard F. Flint, Professor of Geology; all at Yale University. 

This is the third edition of a textbook which has for 16 
years had international prominence as a standard work in the 
field. It retains the main purposes of earlier editions: to state 
the elementary facts of physical geology, to indicate the limits 
of geologic knowledge and to direct the student’s attention to 

the vast field of knowledge that is yet to be explored. 

Definitions and elementary descriptions of minerals and 
rocks are placed in appendixes, which form a short manual for 
easy reference. The discussions of glaciation, igneous geology 

and metamorphism take into account the most recent reliable 

data. 

Third Edition, 1948 602 pages 65 illus. $5.00 

WILEY VISUAL AIDS 

PHYSICAL GEOLOGY is now supplemented by a set of 250 
color slides photographed In all parts of! the Li nite i States iS 

designated by the authors. These slides, already in use i: re 

of colleges, are of the finest workmanship. A carrying case and 

instructor’s manual come With the set which osts S85.00 Ea 

slide is keyed to its caption in the manua y} h lists ) ca 

tions under chapter headings Visual ids for HISTORICAI 

GEOLOGY are now in preparation. 

John Wiley & Sons, Inc., 440 - 4th Ave., New York 16, N. Y. 
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THE FREEDOM 

OF SCIENCE 

Stressing the democratic belief 

in the freedom of science, Dr. 

Vannevar Bush, President of the 

Carnegie Institution of Washing- 

ton, in his annual report com- 

mented that present division of 

the world into two groups with 

vastly different ideologies pro- 

duces starkly different frame- 

works of life on the two sides of 

the iron curtain. The difference, 

he said, of course extends to the 

fields of science and scientific re- 

search. 

“On our side,” he declared, “we 

hold strongly to the freedom of 

science, for we believe intensely 

not only that progress in pursuit 

of knowledge is made rapidly and 

securely only when any hypothesis 

whatever may be entertained by 

individuals, but also that the sur- 

vival of hypotheses should be de- 

termined only by the rigor of test 

against cold facts and by the con- 

sequent mass of scientific support 

or denial, untrammeled by any 

arbitrary rulings from above. 

“On the other side of the cur- 
tain,” Dr. Bush continued, “this 
is not so. In fact, we are told 
that the philosophy of Mendelism 
is contrary to the philosophy of 
Marx and Lenin and must be ex- 
tirpated, and that those who teach 
or utileze the genetic laws of in- 

heritance are enemies of the state, 
to be treated accordingly. It is 

hard for us to conceive how a 
body of science in the whole field 
of biology can be developed under 
such restraints without becoming 

ultimately grotesque—a collection 

of folklore and_ superstitutions 

rather than of truth.” 

In any competition between the 

two systems, Dr. Bush asserted, 

it is hard to see any result, even 

in the applications of science for 

the national welfare, except an 

outdistancing of the second by the 

first, ‘“‘an outdistancing which will 

gradually be so apparent to all as 

to force a revision in any situa- 

tion where men’s minds are still 

capable of the ordinary processes 

of human logic.” 

Commenting on the evolution of 

scientific research, Dr. Bush said 

that our world is one in which 

science and its applications are the 

dominant factor in life over much 

of the globe and for the majority 

of mankind. “It is a world, in- 

deed,” he said, “whose greatest 

current peril grows out of the 

clash of opposed philosophies of 

government expressing antagon- 

istic concepts of how to handle a 

culture made dynamic by the con- 

tinual swift change imposed by 

the unceasing expansion of our 

knowledge of how to control and 
to exploit our physical environ- 
ment.” 

An important measure of the 
development of research, Dr. 
Bush pointed out, is the increase 
in co-operative efforts in which 
several agencies pool their skill 
and facilities in attack on a 
scientific problem. “As we near 
the halfway point of the twentieth 
century,” he said, “research 
agencies throughout the country, 

in fact, throughout most of the 
civilized world, are engaged in 

probably the largest range of joint 
activities in history. 
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THE GROS VENTRE LANDSLIDE 
H. P. ZUIDEMA 

University of Michigan 

Part Two of a Two-Part Article 

View down the Gros Ventre River, below the slide, Teton Range in the background. 

Approximately 50 million cubic 
yards of rock, carrying with it a 
dense forest, had avalanched into 
the valley of the Gros Ventre 
River, in Wyoming, in less than 
two minutes, and a large lake 

called Slide Lake had formed 
behind this natural dam of broken 
rock. 

The slide occurred on the after- 
noon of June 23, 1925. Within a 
few days the ranchers driven 
from the flooded valley had 
found temporary lodging else- 
where. Before many months had 
passed, geologists were on the 
scene. What had caused the 
slide? The geologic setting was 

Photo by H. P. Zuidema 

examined. (See sketch.) 
Beds of limestones, sandstones 

and shales of Late Paleozoic and 
Mesozoic age in the Gros Ventre 
area have been tipped up by 
mountain-building forces in the 
deep earth so that they now dip 
toward the valley at an angle of 
18 to 21 degrees. 

Heavy rains and melting snow 
during June had saturated the 
poorly consolidated shales in the 
Amsden _ (Mississippian - Pennsyl- 
vanian) formation, which lies be- 
neath the Ten Sleep sandstones 
(Pennsylvanian). The great 
weight of the overlying rocks 
overcame the inertia and the 
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Ventre Slide. Heavy rains and melting snow 
saturated the red shales in the Amsden formation, below the Ten Sleep sandstone, causing the 
upper mass to slip down the slope. The head of the scarp is about 2,200 feet above the old river 
channel. Dotted zone indicates slide rock which dammed the river. 

mass gave way, the underlying 
shales acting as the _ slippage 
plane. The slide moved obliquely 
down dip. 

There was an earthquake four 
days later, centering in Mon- 
tana, but there is no evidence that 
fore-shocks of this quake were 

felt in northwestern Wyoming. In 
any event, no tremors’ which 

might have served as a trigger ac- 
tion for the slide are on record as 
having been felt by residents in 
the Gros Ventre area. 

Engineers who examined the 
dam formed by the slide were of 
the opinion that it would hold the 
tremendous accumulation of water 
behind it. Snowfall was light dur- 
ing the winter of 1925-26, so 
there was no spring flood and 
conditions remained practically 

unchanged. During the following 
winter, however, heavy snows fell 

in the Gros Ventre Range. 

A keen prediction of the dis- 
aster which was soon to come was 
made about this time by a geolo- 
gist who had visited the scene. 

Addressing the Geological Society 
of Washington, D. C., W. C. 

Alden * remarked that “the great 
point of interest is what will occur 
next spring, inasmuch as it seems 
certain that the dam must be 
overtopped if there is any such 
spring flood as occurred in 1918, 
when the flow at Kelly, four miles 
below the dam, reached a peak of 
6,000 second-feet and averaged 
4,000 second-feet for two weeks.” 

The record also shows that in 
1925, soon after the slide, Herman 
Stabler of the United States Geo- 
logical Survey, estimated that the 
cutting of a channel only 25 feet 
deep in the dam would release 

about a quarter of the impounded 
water and that a sudden release 

would cause a disaster. 

Heavy rains and melting snow 
in May, 1927, caused a rapid ris- 
ing of the lake and on the morn- 
ing of May 18 the dam was over- 
topped. 

The first evidence of this was 
noticed in the town of Kelly when 
the river began to rise slowly dur- 
ing the morning. By 10 a.m. the 
river had not yet overflowed its 
banks, but C. E. Dibble, the For- 
est Service ranger who had fled 



THE EARTH SCIENCE DIGEST 5 

from the upper valley two years 
before when his ranger station 
floated away on the newly formed 
lake, sensed the danger. Dibble 
made note of the unusual amount 
of debris in the river, which in- 
cluded a hayrack which he had 
seen floating on the lake ever 
since water filled the valley be- 

hind the dam. 

He and another man got into 
Dibble’s Model T and started up 
the valley. Half a mile below the 
dam, the men met the main wall 
of water.4 They cut fence wires 
and released stampeding livestock 
from pastures, but when they saw 
a large log house “roll over like a 
paper box” they sped back toward 
Kelly. They made one stop, to 
ask a rancher’s wife to send tele- 
phone messages down the valley. 

At Kelly the townspeople were 
told they had 15 minutes to get 
to higher ground, and Dibble hur- 
ried to the schoolhouse and in- 
structed teachers to send their 
pupils home immediately. But 
some of the residents did not heed 
the warning. 

One rancher laughed at Dibble’s 
warning; the rancher, his wife 

and their foster son were drowned 
soon after. An aged couple sat in 
their car until the first wave over- 

turned it. The man, Frank Almy, 
was washed into the fork of a 
cottonwood tree and was later 
rescued. Mrs. Almy was carried 
downstream for a mile. She was 
under water part of the time but 
finally was washed to a high spot 
and clung to some sagebrush. A 

man who had been swept from his 
wagon while carrying wheat to 

Kelly was swept near her and 
came to her aid. A Forest Service 
supervisor rescued both. Mrs. 
Almy remarked that she had sur- 
vived the ordeal without losing 

either her false teeth or her 
glasses. 

Meanwhile the Gros Ventre 
bridge at Kelly, a steel structure 
of 50 tons had been torn from 
its piers and carried three quar- 
ters of a mile downstream. 

Mrs. May Lovejoy, a_ widow, 
and her sister, Maude Smith, were 
fleeing in a wagon when the flood 
struck them. Both lost their lives. 
A rancher, Max Edick, and his 
hired man, Clint Stevens, were 
rescuing pigs and chickens when 
the flood hit them. Stevens leaped 
upon a floating hayrack, but his 
body was found later in a tree, 
10 feet above the ground. Edick 
floated downstream on a chicken 
house, then caught the branches 
of a spruce tree into which he 
climbed. He was rescued by a man 
who was on a horse which swam 
through the flood. 

First word of the flood reached 
Jackson about 11 a.m. and at that 
hour the town of Kelly was no 
more. Only the church and school- 
house remained. Some _ seventy 
residents were homeless; six were 
dead. The town of Wilson, down- 
stream, was under six feet of 
water. Several hours after the 
flood reached the Hoback post- 
office, some fifty miles by river 
below Kelly, and the postmaster, 
E. G. Crail, set up camp on a ridge. 
The effect of the flood was felt as 
far down the Snake River as Idaho 
Falls, in Idaho. 

Subsequent investigation indi- 
cated that seepage through the 
dam increased rapidly as the lake 
rose and that the dam was under- 
mined while a channel was being 
cut at the lowest point by the over- 
flow. The sides of the channel evi- 
dently had slumped rapidly and a 
broad outlet was opened. Nearly 
43,000 acre-feet of water in the 
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upper 50 feet of the lake had 
passed down the valley. A shore 
zone marked by dead trees today 
still indicates the amount of lower- 
ing of the lake’s surface by the 
break of 1927. 

Again geologists issued a warn- 

ing, this time pointing out that 
while the new outlet decreased the 
danger of future floods, it would 
seem inadvisable to rebuild the 
town on the same low terrace at 

the mouth of the Gros Ventre 
gorge. This advice was followed, 
and Kelly today is marked by a 
small postoffice and store, where 

visitors occasionally mail cards 
bearing the postmark of the site 
of the disastrous flood which came 
as a consequence of the “Kelly 
Slide,” the local name for the great 
Gros Ventre slide of 1925. 

References: 

1 Floy Tonkin. “Riding the Range,”’ 
Jackson's Hole Courier, June 12, 1947. 

2 W. C. Alden. “Landslide and Flood at 
Gros Ventre, Wyo.” Am. Inst. Min. and 
Met., Tech. Pub. No. 140, October, 1928. 

3 sW. C. Alden. “Gros Ventre Slide of 
June, 1925."" Wash. Acad. of Science Jour., 
vol. 17, no. 5, March 4, 1927. 

4 Jackson's Hole Courier, May 19, 1927. 

“SHOOTING STAR” 
PICTURES REVEAL 

ATMOSPHERE’S DENSITY 

MARTHA G. MORROW 
Science Service 

NEW HAVEN, Conn. Dec.30—Pictures 

of “shooting stars” have shown that the 

density of the atmosphere 45 miles or 

so above the earth increases in sunimer 

and decreases in winter. This new dis- 

covery was announced to the American 

Astronomical Society meeting here by 

Dr. Fred L. Whipple of the Harvard Col- 

lege Observatory 

Meteors are high-velocity projecitles, 

but unlike V-2 rockets, they begin theii 

flight in outer space and become trapped 

in our atmosphere, where they boil away 

high above the earth. The flash of iight 

by which w know of their passing origi- 

nates hizh in the atmosphere, in the 

same ar2a now being reached by rockets 

More iniormation about the deasities 

and temperatures of this area 5-100 

miles above the earth, and how they 

vary with the seasons, is thus vitally 

needed if we are to make maximuin use 

of this “proving ground” for rockets and 

other high-velocity projectiles 

Density of the upper atmosphere is 

lowest in the northern hemisphere in 

late January and _ highesi in e@ariy 

August, l’r. Whipple found. Thus, it is 

correlated with the average ground tem- 

perature, and changes with the seasons 

rather than with the sun. 

Local variations of temperature have 

little or no effect on the atmospheie’s 

desity at this height, his studies indicat- 

ed. Nor are storm fronts responsible for 
changes in density, as previous]; 

thought. 

This Harvard photographic study of 
meteors, which has produced definite re- 
sults after only a few months of observ- 
ing, is sponsored by the Bureau of Ora- 

nance of the Department of the Navy 
The first photographs last August were 

taken simultaneously from two mobiie 

caravans located just north of the Mexi- 

can border and near the city of Las 
Cruces, N. Mex. This is the first mobile 

photographic observatory to be used to 

study meteors 

These meteor photographs are also ex- 
pected to provide new information about 

the nature and role of the ionosphere 

upper layer of the earth’s atmosphere 

which bounces radio waves back to the 

earth and enables us to hear distant 

radio signals, about weather variations 

and the climate of the world. 

Separat2 stations and the use of two 
cameras make it possible to measure the 
height of meteor trails within a few 

feet and chart their paths more accu- 

rately. For this, scientists can deter- 

mine the density of the atmosphere 50 

to 75 miles up. 

The assembling and most of the con- 

struction of the new type observatories 

was done by two young veterans, Har- 
lan J. Smith and Richard E. McCrosky. 

They were assisted on the photographic 

work by Phillip Carroll, Jr 
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THE WILD WELL AT LEDUC 
HORACE G. RICHARDS 

Academy of Natural Sciences of Philadelphia 

The wild well at Leduc. Atlantic 3, Sep- 
tember 7, 1948. 

— Photo by Horace G. Richards 

One of the most important oil 
fields recently discovered is in 
Canada, at Leduc, about 16 miles 
southwest of Edmonton, Alberta. 
Expectations have been high that 
this field would surpass in import- 
ance the Turner Valley Field near 
Calgary, and thus prove to be 
Canada’s most important source of 
oil. The field was discovered early 
in 1947, largely through the activ- 
ity of Imperial Oil Limited. Oil is 
produced from two zones of De- 
vonian age, known as the D-2 and 
D-3 formations, the deeper zone 
(D-3) occuring between depths of 
9100 and 5300 feet. 

While Imperial Limited was re- 
sponsible for much of the de- 
velopment of the field, various in- 
dependent companies also drilled 
and in many cases obtained pro- 
ducing wells. One of these inde- 

pendents was Atlantic Oil Limited, 
which prior to March, 1948, had 
already drilled two _ successful 
wells. Their third well (Atlantic 
3) was already giving promise of 
being another producer when on 
March 8, 1948, it blew out, bring- 
ing great quantities of oil to the 
surface. The well was kept par- 
tially under control until May 8, 
when it went completely wild, 
blowing oil and gas to the sur- 
face through the drill pipe and 
numerous seepages scattered with- 
in half a mile of the well. 

Consequently great quantities of 
oil collected in pools on the surface 
of the land near the well. To pre- 
vent fire, this oil was drawn off as 
rapidly as possible, and kept in 
temporary reservoirs until it could 
be taken away from the field by 
rail or pipeline. Also, thousands of 
barrels were returned to the 
ground through Atlantic 1 and 2 
wells until facilities were available 
to transport the oil away from 
Leduc. By July 1, 1948, 7834 bar- 
rels of oil per day were being re- 
moved from Atlantic 3 well and its 
lakes; in addition, some 4000 bar- 
rels were returned to the ground 
each day through the other wells. 

Meantime, every effort had been 
made to check this wild well. As 

early as May 14, the Conservation 
Board of Alberta took over the 
well and supervised the removal 
of the oil and the efforts to bring 
the well under control. Various 
materials were thrown down the 
well in an attempt to check the 
flow. These materials included ce- 
ment, mud, sawdust and chicken 
feathers; none had any effect. Two 
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D-3 FORMATION 

Artist’s conception of Atlantic 3 after catching fire, 
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with schematic diagram showing pro- 

jected path of directional well drilled from the West. Water injected under pressure through West 
Relief soon established channels between the two wells to permit loading the 
water. 
Diagram not according to scale. 

relief wells were started on the 
west and south side of Atlantic 3. 
By means of directional drilling, 
that is drilling at an angle, it was 

wild well with 
Weight of the hydrostatic head of fluid soon nulified the pressure and killed the well. 

(From World Oil, October, 1948). 
— Courtesy of World Oil 

hoped to reach the bottom of the 
wild well, and to flood it to relieve 
the pressure. This directional drill- 
ing was under the supervision of 
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the Eastman Survey Company, 
and slow but steady progress was 
made throughout the summer. 

The writer was returning from a 
geological expedition to Arctic 

Canada in early September, and 
was planning to pay a visit to the 
Leduc Field, mainly to see the 
wild well. As our plane approached 
Edmonton on the morning of Sep- 
tember 7, we noted great clouds of 
smoke in the sky south of the city. 
We did not realize the significance 
of this until we telephoned the Im- 
perial representative in Edmonton 
to arrange transportation to the 
oil field. We were then informed 
that Atlantic 3 was on fire and 
that it would be impossible to 
reach Leduc because the roads 
were jammed or blocked. This did 
not deter us, and we then called 
the bus line and were told that a 
bus was to leave for Leduc within 
an hour. We arrived safely and 
were taken on a quick tour of the 
field by Mr. R. D. Sluzar of the 
staff of Imperial Oil Limited. 

It seems that the wild well had 
been becoming more active during 

the preceeding week, and only a 
day or two before the derrick had 
begun to topple over. Finally, the 
derrick had fallen to the ground, 
and in so doing, probably a spark 
had been created. At any rate, late 
in the afternoon of September 6, 
the well and the nearby pools of oil 
had burst into flames. Great quan- 
tities of smoke and flame were be- 
ing thrust upwards hundreds of 
feet into the sky. 

Fortunately, the unusual activ- 
ity of the wild well had been suf- 
ficient warning to keep people 
away from the toppling derrick, 
and consequently no one was in- 
jured by the fire. Every effort 
was made to keep the fire within 
bounds and to prevent it spreading 
throughout the field. 

By a fortunate coincidence, on 
this same day one of the relief 
wells reached the D-3 formation. 
So, almost immediately great 
quantities of acid and water, un- 
der pressure, were poured down 
the relief well to the danger zone 
in the D-3 formation. Almost 
33,000 barrels of water per day 
were used in an attempt to check 
the fire. 

These measures had their effect. 
By 6:00 A.M, on September 9, the 
fire was out and the wild well was 
under control. We read this en- 
couraging news when we reached 
Toronto on the morning of the 
10th. 

Attempts were made to pour 
mud and cement down the two re- 
lief wells in order to permanently 
keep Atlantic 3 under control. As 
this note goes to press we are in- 
formed in a letter from Mr. Sluzar 
that “the well has been brought 
permanently under control and 
that drilling and production have 
returned to a normal state with 
the removal of government restric- 
tions which were put into effect 
during the blow-out. Production 
has also been resumed from the 
other two wells on the same lease.” 

A great deal of oil was lost in 
this fire. Estimates reached as 
$50,000 worth per day. On the 
other hand, very little of the oil 
blown out by the wild well prior 
to September 6 was lost. In fact 
the gross sales to the end of June 
amounted to $1,328,000. While it 
would have been preferable to ob- 
tain the oil less rapidly and under 
more conroled conditions, it was 
exceedingly fortunate that so little 
of the blown-out and cratering oil 
was lost. 

Further drilling and exploration 
is being carried on and the future 
of the Leduc oil field is exceedingly 
bright. 
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WIDELY SEPARATED TREE COUSINS 

ONCE LIVED VERY CLOSE 

TOGETHER 

BERKELEY, Calif., Nov. 19 Four 

related kinds of trees that are now wide- 
ly scattered strangers, though all of 

them are members of the same plant 

family, grew as near neighbors a few 

tens of millions of years ago, Dr. Ralph 

W. Chaney of the University of Cali- 
fornia told the National Academy oli 
Sciences meeting here. 

The trees in question are the bald cy- 
press of our southeastern states, the 
sequoias of California, the China cypress 

or glytostrobus of southern China, and 

the recently discovered “dawn redwood” 
of interior China. The two Chinese gen- 

era are now the nearest neighbors, and 
even they are separated by hundreds of 

miles 

Yet in Miocene geologic time, some 20,- 
000,000 years ago, all four genera grew 

in a limited area in interior Oregon 

They had got there from their points of 

origin in Alaska and elsewhere in the 

Far North, taking about 20,000,000 years 
for the trip. Now their fossil remains ar 
all found together within a 60-mile dis- 

tance, in a geologist’s paradise known as 

the John Day Basin 

Though their fossils are found in this 

basin, the trees themselves have long 

disappeared from it, and their present 
widely separated habitats differ sharply 

from each other in both topography and 

climate. 

PUNCH A HOLE IN THE OCEAN 

BOTTOM, IF YOU WANT TO GET 

EARTH'S HISTORY 

BERKELEY, Calif., Nov. 20 Go to 
the bottom of the sea. Punch a hole 100 

feet deep. You can then bring up to the 
surface a core of rock and mud that will 

record the whole long history of th 
earth, 2,000,000,000 years OI so of geo- 

logic time. 

Dr. Maurice Ewing, Columbia Univer- 

sity geologist and oceanographer, who 
has this summer probed the floor of the 

Atlantic, told the National Academy of 
Sciences meeting here that this is a pos- 

sibility. 

The longest core yet captured by Dr. 
Ewing is 37 feet from the floor of the 

Atlantic, but Swedish scientists have one 

that is 60 feet long. Dr. Ewing predicted 
that a 100-foot sample, less than former- 

ly believed to represent the sediments 

since the beginning of earthly time, can 

be obtained in the near future. Micro- 

scopic fossils in the earth cores give val- 

uable new clues to our picture of the 

earth. 

Dr Ewing also states that the depth of 
granite bedrock, lying under the ocean 

mud, can be determined by the explosion 
of depth charges under th surface. The 

refraction, or echo, that follows the ex- 

plosion can be used to determine the 

depth and nature of the bedrock. Such 
measurements, in the mid-Atlantic, have 

shown a granite layer 40,000 feet thick, 
under which lies basalt rock. 

EARLY STONE AGE TOOLS HELP 

CHART OCEAN CHANGES 

IN AFRICA 

NAIROBI (Kenya, Africa) Noy. 22 
Early Stone Age Tools, used by prehis- 
toric man, have been found at the for- 

mer sites of beaches in Mozambique, Por- 

tugese East Africa, indicating that the 
ocean may have receded 40 or 50 

miles and dropped its level by 150 feet 
since Stone Age man first inhabited te 

continent 

Discovery of this geographical change 
was made recently by a group of Univer- 
sity of California African Expedition 
scientists, including Prof. Gelal Awad of 

Farouk University, Alexandria, Egypt, 
and Dr. H. B. S. Cooke, South African 
geologist The group was invited to 
Mozambique by the Portugese govern- 

ment. 

Expedition scientists, under the direc- 

tion of Wendell Phillips, also found a 

number of new types of fossil marine 
shells, some of them laid down on the 

beds of dried-up seas for as long as 
80,000,000 years. 
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Importance of the discovery of sea- 

level changes in the area is that it will 

yield valuable geographical information 

for future studies of the relation between 

man and his physical environment on 

this part of the continent 

SHARK SPINES ADD 100,000,00 

YEARS TO ESTIMATED AGE OF 

SOUTH AMERICAN ROCKS 

CINCINNATI, Nov. 25—Ancient shark 

spines, discovered in South America by a 

University of Cincinnati scientist, have 

set back the age of some rock forma- 

tions by 100,000,000 years. 

Dr. Kenneth E. Caster, paleontologist, 
just returned from an exchange profes- 
sorship at Sao Paulo, Brazil, explained 
that the shark spines and associated fos- 
sils were the first of their type ever to be 
found in Devonian rocks of the Paleozoic 
age. Rock formations thought to be 200,- 
000,000 to 250,000,000 years old are now 

believed to be 350,000,000 to 400,000,000 

years old, because of the new discoveries. 

First fossils of giant sea scorpions ever 
found in the southern hemisphere were 
also identified by Dr. Caster. The scor- 
pion remains occur in great abundance 

in the Brazilian state, Piaui, but they 

had been previously identified as plant 
fossils, the scientist said. 

SINK-FLOAT PROCESS SEPARATES 

MINERALS 

NEW YORK, Dec. 2 Sink-float pro- 
cesses, highly efficient in separating 

coarsely crushed solids on the basis of 
specific gravity differences, have dev- 
eloped rapidly during the past few 
years and today are treating millions of 
tons of ores and coal each year, the 

American Society of Mechanical Engi- 

neers was told here today by John T. 
Sherman of the American Cynamid 
Company. These processes use heavy- 

density liquids and mixtures. Develop- 
ment of new liquids was described 

Because of low capital cost and cost 
operation, sink-float plants can be used 
to grade up sub-marginal ores to a point 

where they can be treated profitably, Mr 

Sherman said. Waste dumps and talings 

from less efficient concentration meth- 

ods can be treated. In effect large new 

reserves of mineral resources are being 

created. 

FOSSILS OF GIANT APE-MAN 
DISCOVERED IN SOUTH AFRICA 

BERKELEY, Dec. 3—Giants as well as 

pygmies were among the weird popula- 

tion of ape-men who prowled South Afri- 

ca’s veldt in the dim geologic age before 

the emergence of man himself. Evidence 

for the existence there of a huge near- 

human being that was twice the size of 

a modern gorilla but much more man- 

like was reported to the University of 

California here from one of the field 

parties of its African Expedition, by Dr. 
tobert Broom of the Transvaal Museum, 
who joined the University of California 
group last September. 

Dr. Broom’s find consists of the 
greater part of a lower jawbone contain- 
ing three premolars and four molars, 

together with a separate lower wisdom- 
tooth, two upper incisors and one upper 
eye-tooth. All the teeth are gigantic, 

slightly larger than those of the giant 
Java man, Meganthropus. A man propor- 
tioned to match the dimensions of these 

teeth would have to be two and one-half 
times as big as an average human being 
and at least double the size of a present- 
day gorilla. Yet the teeth are definitely 
human in shape, not gorilline. In this 
they resemble the giant teeth from Asia. 

Discovery of this race of giant ape- 
men comes on the heels of Dr. Broom's 

announcement, a few days ago, that fos- 

sil remains of the creatures named Plesi- 
anthropus represented a race of small, 
gracefully built ape-men weighing about 

a hundred pounds apiece, who knew the 
use of fire and of weapons and were in 

general much more human than they 

were first credited with being. 

The new giant race will be known as 

Swartkrans Man, from the name of tie 

cave where the jawbone and teeth were 
found. Age of the fossils is at present un- 
certain; estimates run from one-half mil- 
lion to four million years. Much further 
work by geologists will be necessary to 
obtain a really accurate estimate. 

Dr. Broom radioed to Wendell Phillips, 
leader of the University of California 
African Expedition who is now in Berke- 
ley to report on the expedition’s first 
14 months of field operations: “On evi- 
dence to date, we can say that the new- 
type ape-man is larger than those pre- 

viously known, that these ape-men are 
like man and were probably ancestral 

to him, and that they are not closely 
related to living apes.” 
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AMERICAN AND BRITISH ATOLL 
BORINGS TO BE COMPARED 

WASHINGTON, Dec. 4 How old is 

an atoll? 

This still-vexed question may be 
brought closer to solution at the U.S 

National Museum through the arrival 

here of two tons of rock from the Brit- 

ish Museum. The rock consists of cores 

cut by a hollow drill that bit 1,100 feer 

down into the substructure of the Brit 

ish-held atoll of Funafuti, a half-century 

ago. These cores will be compared with 

similar cuttings made since the war at 

Bikini atoll. 

As of now, there seems to be a wide 

discrepancy between the ages of the twe 

sets or rock samples. The Funafuti cores 
were estimated to be not more than 

25,000 years old when they were first ex- 

amined; those from Bikini have been 

assigned an age somewhere between 

10,000,000 and 15,000,000 years. A re-ex- 

amination of the British material may 

indicate that the first estimate on its age 

was too low. However, there seems to be 

considerable difference between the min- 

eralogical makeup of the rock samples 

from the two atolls, which lie 1,500 miles 

apart in the Pacific. 
Negotiations for the loan from the 

British Museum were conducted by Dr. 
John W. Welles, Cornell University 

geologist. 

AMERICA FACES CHALLENGE 
TO LIVE WITHIN OWN 

NATURAL-RESOURCES MEANS 

NEW YORK, Dec. 7 America faces 

a challenge to live within its means, in 

in terms of utilization of its natural re- 
sources, declared Fairfield Osborn, presi- 

dent of the New York Zoological Society 
and author of the best-selling conserva- 
tion book, Our Plundered Planet, before 
the Cooper Union Forum here this 
evening 

We have not been doing so, but instead 

have been eating up our national capital, 
the spe>ker asserted: “Our famed high 

standard of living has been built to a 

considerable degree upon consuming our 
reserves. One wonders why we Ameri- 

cans cling to the illusion the pap of 
seekers for political office that our 

standard of living is always going up.” 

There is no use in looking to the trop- 
ics for a new frontier, either, Mr. Osborn 

told his audience. In the rainy region 
south of the Sahara in Africa soil ero- 

sion is already a recognized and severe 

problem. The Amazon basin is a thickl: 
forested wilderness; but it is unsafe to 
clear it because as soon as the forest 

cover is removed the diluvial rainfall of 

the region begins to waste the land. 

We must therefore learn to live mainly, 

on our own resources, and to take care 

of those resources so that they will con- 

tinue to serve the nation indefinitely, At 
present, the good, productive land in the 
United States averages about 3.5 acres 

per inhabitant. Curiously enough, citizens 

of the USSR have almost exactly the 
same number of acres to support each 

person in that country. It remains to be 
seen which of the two socio-political sys- 

tems will prove best in terms of intelli- 
gent land use 

CHEAPER FUEL OILS FROM COAL 

PROMISED BY NEW PROCESSES 

PITTSBURGH, Dec. 15 Cheaper gaso- 
line and fuel oil from coal is promised 
by improved processes under develop- 

ment at the U. S. Bureau of Mines ex- 

perimental and research laboratories in 

Bruceton, near here. 

In these laboratories, a basically new 
approach to the problem of synthetic 
liquid fuel production by direct hydro- 

genation of coal is under investigation 

by Dr. Henry H. Storch, chief of re- 
search at the institution. The method 
he said, is a departure from the con- 

ventional Bergius process used by the 
Germans. 

In this German process, coal dust is 
mixed with oil to form a paste. This is 

then treated with hot hydrogen under a 

pressure of more than 2,000 pounds per 
square inch. In the new process, Bureau 
chemists are trying to achieve better 

results by using mederate pressures and 
relatively high temperatures. Under 

these conditions considerable coal is 

turned to coke, but the coke can be re- 

covered and used to furnish heat for the 

process. 

In the new developments, relatively 

inexpensive water gas may replace the 

expensive hydrogen. The cost of com- 
pressed hydrogen constitutes about 50% 

of the tctal cost of liquid fuels prepared 

by hydrogenation of coal, he _ stated. 
Water gas, made by passing steam ove! 
white-hot coke, is the common manu- 
factured gas used in many cities where 
natural gas is not available. 

Laboratory experiments have dis- 

closed that under appropriate operating 

conditions it is possible to replace pure 

hydroger with the water gas, which is 

itself a mixture of hydrogen and car- 
bon monoxide. Similarly, it is also pos- 
sible to substitute for pure hydrogen 
the light, gaseous by-products of the 
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hydrogenation process. Coal itself con- 
tains some available hydrogen which can 

be exploited by converting the coal to 
coke. 

An entirely different process is also 

under study. In this the coal is dissolved 
before being treated with hydrogen. 

Research is now directed at determining 

the best solvent, and also at discovering 

suitable catalysts to speed the hydrogen- 
ation action under these conditions. This 
process is carried out at relatively low 
temperatures and pressures. 

PLENTY OF URANIUM FOR 
ATOMIC AGE: COMMISSION 

LISTS KNOWN DEPOSITS 

DENVER ,Dec. 17. There’s plenty ol 

uranium in the world for the atomic 

age, chairman David E. Lilienthal of the 

U. S. Atomic Energy Commission de- 

clared here. 

The big raw material problems, being 

pressed by the Commission, are where it 
is and how to get it, Mr. Lilienthal said. 

Here is where uranium (believed to 
form some four ten-thousandths of the 

earth’s crust) is known to be, thus far: 

1. High-grade deposits of pitchblende- 

radium. Three of these deposits are 
known, two outside the Iron Curtain 

and one inside. Russia is exploiting de- 
posits in the Erzgebirge district of 
Czecholsovakia and Germany, while the 

U. S. gets uranium from both Eldorado 

in Canada and the Shinkolobwe deposits 
in the Belgian Congo. 

2. Colorado plateau ores of vanadium- 
uranium. Known as carnotite and ros- 

coelite, these ores are chiefly important 

in this country and are “quite infe- 
rior” to the high-grade ores. 

3. Gold-uranium ores of South Africa. 
Discovery of uranium as a by-product 
of gold mining in South Africa has set 
American scientist to systematically 
searching all mine and smelter products 
in the U. S. for possible by-product 
uranium 

4. Oil shales which bear uranium may 
supply millions of tons of uranium ore, 

Swedish reports indicate. The uranium- 
bearing oil shale which the Swedes are 
investigating is known to extend into 
Russia. In the U. S., the AEC is studying 

all possible oil shale-uranium deposits. 

5. Miscellaneous types of mineral 
deposits which have been found to con- 
tain small amounts of uranium. 

Uranium prospecting, Mr. Lilienthal 

indicated, may be more profitable than 

the traditional search for gold. The 

Commission is paying off on discoveries 

of new deposits. And estimates are that 

uranium may be a thousand times more 

plentiful than gold on the earth. 

URANIUM IN NORWEGIAN FJORD 
MUDS; BUT NOT ENOUGH OF IT 

TO PAY 

OSLO, Norway, Dec. 20 Uranium- 

containing black mud can be dredged 

up from the bottoms of some of the 

fjords that cut deeply into the coast of 

Norway, states Dr. Kaare M. Strom of 

the University of Oslo in a communica- 

tion to the editor of the British scientific 

journal, Nature. 

The atomic-energy element, however, 

is not present in high enough concentra- 

tion to justify scooping out the mud and 

working it as an ore. It is of interest 

primarily as a possible means of deter- 

mining under what geologic conditions 

the uranium-containing black shales now 

found in the Norway hills may have been 

formed, perhaps half a billion years ago. 

Uranium concentrations in present-day 

fjord-bottom muds range from 13 to 50 

grams per metric ton, Dr. Strom’s analy- 

ses show. This is roughly equivalent to a 

range of from one-half ounce to two 

ounces per English long ton of 2,240 

pounds, This is far below present levels 
for workable uranium ores; the U. S. 

Atomic Energy Commission will pur- 

chase such ores only when they contain 

more than two pounds of uranium oxide 

per ton. 

As having possible bearing on the ques- 

tion of the origin of uranium-containing 

shales, Dr. Strom points out that the 

highest concentrations are in the black- 

est of the fjord-bottom muds, which 

come from situations where little ozygen 

penetrates and where only bacteria of 

the anerobic, or “airless” type can thrive. 

Well-ventilated muds, inhabited by air- 

using bacteria, are lighter in color and 

lower in uranium content. 
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1948 Research Activities in Geology 
Reported by the Carnegie Institution 

The following reports from the 
Departments and Divisions of the 
Carnegie Institution of Washington 
are reprinted from the Report of 
the President of the Carnegie In- 

stitution of Washington for the 

year ending September 30, 1948: 

The Geophysical Laboratory 
Some results of marked signifi- 

cance have emerged from the 
Geophysical Laboratory’s investi- 
gation of silicates in the presence 
of water under pressure. New ob- 

servations by Dr. Morey and his 
group on the behavior of aqueous 
mixtures have demonstrated that 
the solution of solids in vapor may 

take place in notable amounts. 
Water vapor at a temperature of 
400° C. and under a pressure of 
1000 atmospheres, for example, 
has been shown to dissolve 7/100 
of a gram of sodium disilicate per 
cubic centimeter. It is now very 
clear that a gas that is under a 
high pressure and, therefore, has 
an appreciably density resembles 
a liquid rather than a typical gas 

in respect to its ability to dissolve 
solids. The solution of solids in 
gases or vapors is of physical- 
chemical interest and may repre- 
sent an important step in some 

types of mineral deposition. 

In another line of experimenta- 
tion, Dr. Bowen and Dr. Tuttle 
have obtained detailed information 
on the conditions under which a 
series of minerals consisting of 
hydrated magnesium silicates are 
formed. For example, the mineral 
serpentine, which in its fibrous 
form is one variety of asbestos, 
can now be readily produced in the 
presence of water under pressure. 
It has been shown to have an upper 
limit of stability of approximately 

900° C., higher temperatures caus- 

ing the serpentine to decompose 
into forsterite and talc. This limit- 
ing temperature of the stable ex- 
istence of serpentine may turn out 
to provide one of the most useful 
of ‘‘geologic thermometers” for fix- 
ing the temperature of processes 
that have occurred in certain rocks 
of the earth’s crust. 

The Department of 
Terrestrial] Magnetism 

The Department of Terrestrial 
Magnetism has been considering 
two tentative hypotheses on the 
origin of the earth’s main magnetic 

field. One of these is the so-called 
“fundamental” theory, recently 
discussed by Blackett, which as- 
sumes that the magnetic field is 
due to a fundamental property of 
matter, and is hence associated 
with the size, mass, and rotation 
of the earth. On the basis of this 

idea, a significant portion of the 
field should remain without sens- 

ible change for hundreds of mil- 

lions of years. According to an- 
other theory the field results from 

a set of complex phenomena inside 
the earth’s central core, based on 

known electromagnetic laws. Such 
a theory might permit large 
changes and even reversals of the 

earth’s field during millions of 

years. A critical test of these dif- 
ferent explanations might be pos- 
sible if measurements extending 

over a sufficiently long period of 
time were available. 

Direct measurements of the di- 
rection and intensity of the earth’s 
field date back only a few hundred 
years. This period is, of course, 
extremely short by _ geological 
standards. The measurements do 
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show, however, that rapid changes 
are taking place: an apparent de- 
crease of the order of 4 per cent 
per century in the intensity of the 
field has been indicated by meas- 
urements over large areas of the 
earth’s surface. 

The Department’s measurements 
of the magnetization of waves and 
ocean-bottom samples, carried out 
by Dr. Johnson, Mr. Torreson, and 
their colleagues, show that large 
rates of change can persist only 
for relatively short epochs. In fact, 
the current interpretation of these 
measurements would indicate that 
the earth’s field has been behaving 
and changing throughout the past 
million vears in much the same 
way as we now observe, with only 
modest changes in magnitude and 
direction. This result is compatible 
with either the fundamental or the 
core theory, or both. Efforts are 
hence being made to extend the 
measurements, although some- 
what roughly, back half a billion 
years by examination of samples 
of sedimentary rocks. Meanwhile, 
the fluctuations in the field noted 
during shorter intervals of time, 
after careful checking, should pro- 
vide useful new basic data for con- 
structing and testing an adequate 
theory of magnetic secular change, 
such as, for instance, a dynamo 
theory based on internal circula- 
tion of material and heat within 
the earth’s central and supposedly 
fluid core. 

Division of Plant Biology 
Dr. Chaney’s visit to China to 

examine the recently discovered 
Metasequoia, 2 living relative of 
the redwood, which previously was 

known only as a fossil, established 
that it is now growing in associa- 
tion with the plants which have 
been found with it in the fossil 
state. The continuation in China 
of the climate which in the Terti- 
ary age was widespread in North 

America has made possible the 
survival of this unit of vegetation 
over a period of scores of millions 
of years. The fossil floras of the 
northern hemisphere are today 
found as a flourishing forest in the 
sheltered interior of Asia. It is 
perhaps the most notable case of 
group continuity through time 
which is known anywhere in the 

world. Many of the Tertiary fossils 
so widespread in the northern 
hemisphere which had been as- 
signed to Sequoia now prove in 
reality to be Metasequoia. 

Radioactive Gas May 
Be Geologic “Clock” 

Science Service 

A potential “clock” for the meas- 
urement of geologic time may be 
furnished by the decay of a rare 
radioactive kind of element argon. 
Argon is the gas sometimes used 
in incandescent lamps. 

Radioactive potassium changes 
to argon by a type of atomic de- 
cay which, explain Drs. L. T. Ald- 
rich and Alfred O. Nier, University 
of Minnesota physicists, is rela- 
tively unaffected by outside condi- 
tions. The age of geologic periods 
might be estimated by determining 

the percentage of radioactive po- 
tassium that has been changed to 

argon in a given potassium sample. 
Value of such a method of estimat- 
ing prehistoric time would be im- 

mense, as radioactivity is the only 
clock that has recorded since the 
beginning of the earth. 

The scientists emphasize that 
their methods are still not exact, 

and cannot yet be used for accu- 
rate geologic measurements. They 
feel that improved techniques and 
careful measurements can event- 
ually make the potassium “clock” 
an invaluable tool for researches 
in the earth’s history. 
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Frank Neumann of the U. S. 
Coast and Geodetic Survey has 
prepared what might be called a 
map of earthquake chances. More 
formally, it is styled a_ seismic 
probability map, which means 
about the same thing. 

Most definitely, it does not 
undertake to forecast earthquakes 
for any given time. That simply 
cannot be done, on the basis of 
such knowledge as we have at pres- 
ent. What Mr. Neumann’s map 
does show is where heavy earth- 
quake damage has occurred in the 
past, and where there has been 
light damage or none at all. On 
the assumption that where earth- 
quakes have occurred several times 
they may occur again, you can 
estimate your own long-range 
chances. 

The map shows two large re- 
gions in this country where there 
has never been any major earth- 
quake damage. These are the Gulf 
coastal plain, including about two- 
thirds of Texas, and a northern 
area that takes in most of the 
Great Plains and the states of 
Minnesota, Wisconsin and Iowa. 

The largest area where there 
has been repeated and heavy earth- 
quake damage covers the greater 
part of California, plus the western 
half of Nevada. A less extensive 
but nevertheless important area 
includes the western and north- 
western parts of New York state, 
and continues into lower Canada as 
a narrow strip along the course of 
the St. Lawrence river. The rest of 
the country is indicated as areas 
of light to moderate damage. 

Within this “safe’’ region, how- 
ever, are three isolated spots where 
heavy earthquake damage is indi- 
cated: one in western Montana, 
one on the coast of South Carolina, 
and the third near the confluence 
of the Ohio and Mississippi rivers. 
Each of these marks the spot 

EARTHQUAKES CAIN’ 
BUT NEW MAP S 
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U. S. Coast and Geodetic Survey map shows !o 
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where a severe shakeup took place; 
the Helena earthquake of 1935, the 
Charleston wrecker of 1886, and 
the terrific triple shocks that 
wrenched the New Madrid, Mo., 
area in the winter of 1811-12. This 
latter was one of the most violent 
earvfiquakes in human history; it 
changed the course of the Missis- 
sippi overnight and created several 
new lakes. Fortunately, the region 
was almost uninhabited at the 
time. 

This occurrence of really severe 
isolated earthquakes in regions 
with otherwise uneventful seismic 
histories gives special point to the 
warning of Mr. Neumann, that “no 

area can be guaranteed to be im- 
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mune from either moderate or de- 

structive earthquakes.” 

Hunting Earthquakes 

Hunting earthquakes as they 
occur is a fascinating game, in- 
volving a combination of news- 
gathering and scientific methods. 
Participants are scattered all over 
the country, indeed all over the 
earth; their moves are flashed by 
radio and wire to the coordinating 
centers where interpretations are 
made and results determined. 
When an earthquake occurs, the 

waves it sets up in the rocky mate- 
rial of the earth spread out like 
ripples from a stone thrown in a 
pond. Even though they become 

imperceptible to human_ senses, 
they are still able to move the 
delicately balanced instruments 
called seismographs, leaving wiggly 
lines on photographic or smoked 
paper to record their passing. 

Scientists skilled in these mat- 
ters know how fast such waves 
travel through or around the 
earth, so from the time-marks on 
the records they can tell how long 
it took for them to arrive, hence 
how far away the point of disturb- 
ance was. That is all you can tell 
from the readings at one observa- 
tory—distance only, and a general 
idea of the direction. It takes data 
from several stations to pin-point 
the exact location of the quake’s 
disturbance, technically known as 
its epicenter. 

Coded Data 

For this reason, Science Service 
has for many years had arrange- 
ments with seismological observa- 
tories all over North America and 
the Pacific area, to rush coded data 
to Washington by radio and wire 
as soon as the records can be read. 
These data are relayed to seis- 
mologists of the U. S. Coast and 
Geodetic Survey in Washington, 

D. C., and to the Jesuit Seismologi- 
cal Association’s headquarters in 
St. Louis. 

These scientists lay off, on a 
large globe, lines representing the 
distances reported by the various 
observatories. If three or more of 
these lines intersect at a _ point, 
that is the epicenter. If, as often 
happens, they do not exactly inter- 
sect but outline instead a small 
triangle, the epicenter is some- 
where inside it. More lines are 
drawn, cutting down the size of 
the triangle, until a close approxi- 
mation of the epicenter is arrived 
at. This at once becomes news for 
the public, as well as information 
for the scientific world. (See cover 
photo.) 

(Copyright, 1948, Science Service) 
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Translation by Wolfgang V. Swarzenski 

Boston 

Are there really gems which fall 
from the skies? Generally, these 
messengers from outer space are 
only iron or rock meteorites, or 
bodies composed of both materials; 
the latter are called _ pallasites. 
However, it might be possible that 
these cosmic bodies contain min- 
erals of gem character. Let us 
examine those minerals closely. 

The queen of all gems, the dia- 

mond, is indeed found occasionally 
in meteorites, although certain 
doubts concerning this statement 
existed until very recently. How- 
ever, the diamonds found were so 

small and insignificant that their 

use in jewelry was out of question. 
The same is true for the mineral 
diopside, a variety of pyroxene, 
occasionally encountered in the 

gem trade: when it originates in 
meteorites, it cannot be cut, be- 
cause of its small size and insigni- 

ficant appearance. 

Different, however, is the case 
of olivine which is found frequently 
under the names of peridot and 
Chrysolite. Already in ancient 
Egypt olivine was cut for jewelry. 
It is not at all impossible for 
olivine to occur in meteorites, and 
particularly in pallasites, in speci- 
mens good and large enough to 
warrant cutting into gems. How- 

ever, this has not been the case 
so far. Thus our list of “gems” 

from meteorites would come to a 

close. Gems treated in this article 
are of a totally different charac- 
ter. They are, physio-chemically, 
glasses whose cosmic nature was 
recognized only recently. Pieces 

University 

of glass, green, yellow-green or 
green-brown in color, were found 
early in Bohemia, in the deposits 
of unconsolidated material and 
gravel of late tertiary and diluvial 
rigin; nobody quite knew what to 
do with them, until they were 
classified as meteorites. These 
bodies of glass were named tectites 
by F. E. Suess in 1910. The size of 
tectites varies, from that of a min- 
ute fragment to that of a fist: the 
latter is quite rare, though. 

The surface appearance of tec- 
tites varies greatly. The surface 
of Bohemian tectites, also called 
moldavites, resembles rather close- 
ly a dried prune; the glass body is 
covered with a multitude of fur- 

rows and grooves. There is a large 
variety of external forms; spheri- 
cal bodies, however, are rare. Tec- 

tites from Indo-China and the 
island of Billiton occur frequently 
in the shape of a pear, droplet, or 
dumb-bells. Australian tectities are 

predominantly of the _ button- 
shaped type. 

The tectites have all the char- 

acteristics of glasses: banding and 

air bubbles occur in great num- 
bers. The specific gravity of the 
Bohemian tectites is quite con- 
stant. It is given by E. Preuss as 

2.35 + 0.05. The refraction of 
light in moldavites is close to 1.49. 

This fact already would indicate 
that tectites are not artifacts of 

early times, but rather bodies of 
cosmic origin. 

Non-Bohemian tectites — those 
from Indo-China, the island of Bil- 
liton, and Australia — have a 
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somewhat higher index of refrac- 
tion: n 1.51 to 1.52. Their speci- 
fic gravity is also somewhat higher 
than that of the Bohemian tectites, 
varying between 2.43 and 2.50. 
Futhermore, there is a direct re- 
lationship between the index of re- 
fraction and specific gravity of all 
tectites, including those from Bo- 

hemia. For cosmic bodies, tectites 
are extraordinarily rich in silica. 
Besides the presence of silicon, so- 
dium and potassium, Preuss found 
by spectrographic examination the 
metals iron, chromium, _ nickel, 
manganese, and titanium, further- 
more, in small amounts, beryllium, 
boron, and strontium, as well as 
some others. Australites and billi- 
tonites, named for their geogra- 
phic occurrence, have a higher iron 
content than moldavites and have 
consequently a deeper green color. 
The opposite is true for their potas- 
sium content: moldavites contain 
approximately twice as much po- 
tassium as the other tectites. 

Chemical analyses reveal a great 
similarity which is the reason for 
the doubt of their cosmic origin. 
Indeed, there are many “tectites”’ 
which, however, always exist in 
conjunction with true meteorite 
craters. Their origin is due, there- 
fore, to the impact of meteorites, 
with the ensuing formation of 

glass on sandy soil. The tectites 
moldavite, billitonite and austra- 
lite seem to have no relation to 
these meteorite craters, a _ fact 
which would advocate their cosmic 
origin. 

It is interesting to note that 
nearly all tectites bearing specific 
names were found on a wide arc 
across the surface of the earth. A 
dispersement over approximately 
10° is to be regarded as rather 
small. This wide arc begins in 
Bohemia, croses France, the north- 
western corner of Spain, the At- 
lantic Ocean, and reach South 

America in Venezuela. It crosses 
the equator at the border between 
Colombia and Brazil, continues 
through Ecuador and Peru, and 
then across the Pacific Ocean to 
New Zealand and Tasmania. The 
are continues through southern 
Australia, the islands of Timor, 
Billiton and Borneo, the Malay 
peninsula, Indo-China, the Ganges 
delta, Nepal, northern Afghanis- 
tan, across the Caspian Sea, north 
of the Black Sea, to reach Bohe- 
mia again. 

To base these facts on the cos- 
mic origin of tectites, one would 
have to reckon here with a multi- 
tude of meteorites whose “glassy” 
nature were unique, because of 
certain melting processes. To 
strengthen this theory, it would be 
necessary to discover further ex- 
amples along this wide arc. The 
strongest objection regarding the 
homogeneity of all these tectites 
lies in their chemically not quite 
harmonious nature: as stated al- 
ready, moldavites contain less iron, 
but more potassium, than billi- 
tonites and australites, 

The first moldavites were found 
in Trebitsch and Budweis, in Bo- 
hemia. They were already cut oc- 
casionally in the last century, 
greatly esteemed by connoisseurs 
and amateurs, and even worn by 
a few people. In fomer times, these 
stones were known in the gem 
trade as “Bouteillensteine’’, or bot- 
tle stones, because of their bottle- 
green color. 

Recently, we find renewed _ in- 
terest in these gems from the skies. 

Specimens of real gem quality, i.e. 
pieces of uniform green color, 
lighter or darker shades to suit 
the prevailing taste, without dis- 
turbing banding or air bubbles, 
occur by no means frequently. As 
the moldavites and all other tec- 
tites have a hardness of approxi- 
mately 6 (Mohs scale), they are 
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not quite considered true gems; 
this, however, is unjust, as many 
naturally occurring gems are of a 
considerably lower degree of hard- 
ness. Only their traditional names 
make them more readily accept- 
able to the general public. 

The price of moldavite (the 
gemologist does not distinguish 
other varieties) is determined by 
weight, generally in grams, some- 

times in carats; it varies according 
to location and buyer. It is impos- 
sible to quote a valid price for 
moldavites today, since only col- 
lectors’ items are involved which 
have no bearing on a mass market. 

There are also glass imitations, 
under the name of moldavites, 
which are quite readily distin- 
guished from real moldavites by 
the gemologist, because of their 
different optical properties and 
specific gravity. The author saw 
at a gem dealer’s in Idar a large 

lot of cut glass moldavite, next to 

a true tectite. As said previously, 
in tectites the specific gravity bears 
a direct relationship to its index 
of refraction. It is not impossible 
to produce synthetic glass of this 
kind which would be practically 
undistinguishable, It seems that 
up to the present day no such 
imitations were made on a large 
scale because of the small demand. 
Only he who desires to buy a not 
too commonplace stone, not want- 
ing to spend much money, would 
be glad to acquire such a stone, 
fallen from the skies. 

(From Achat, Vol. 1, No. 10) 
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FORAMINIFERA — by Joseph A. 
Cushman. 1948. 4th Edition. 605 pp., 
86 pls., 9 fig., $10.00. To this work 
on the forams, first published in 1928, 
Dr. Cushman brings the greatest 
wealth of experience in micropaleon- 
tology. An indication of the out- 
standing quality of the book is indi- 
cated by the fact that of all the 
genera listed only five per cent have 
not been personally observed by the 
author. The classification of these 
protozoa represents the best picture 
of their relations now available. 

Not only the professional but also 
the amateur micropaleontologist will 
find Dr. Cushman's study of value. 
The first 64 pages include such inter- 
esting topics as: description of living 
animals and their skeletons; methods 
of collecting, preparing and studying 
forams; procedures for study in eco- 
nomic investigations; and geographic 
and geologic distributions. 

The classification of the foraminifera 
requires 373 pages, being divided into 
50 families and their genera. In addi- 
tion to the adequate description of 
each genera the geologic range of 
each is given, making possible the use 
of the various genera as index fossiles. 
Another outstanding feature of the 
book is the inclusion of an excellent 
bibliography which is subdivided to in- 
clude sections on geographical and 
geological distribution, on classification 
and general information, and on 
bibliographies. 

Of considerable value is the last 
section of the book which is devoted 
to an excellently illustrated key to the 
identification of first the families of 
forams and then their genera. The 
book will be a welcome addition to 
the paleontologist's shelf. Harvard 
University Press, Cambridge, Mass. 
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GEOLOGY AND MAN—by Ken- 
neth K. Landes and Russell C. Hussey. 
1948. 518 pp., 189 illustrations, $6.45. 
"The utilitarian value of geology has 
been amply demonstrated,” says the 
authors of GEOLOGY AND MAN. 
"The challenge that now faces the 
science is that of obtaining equal 
success in demonstrating its cultural 
values.” 

The title of this new book is indeed 
appropriate. Dr. Landes, Professor 
and Chairman, Department of 

Geology, University of Michigan, 
who wrote the chapters on physical 
geology constantly reminds the 
reader of the relationship of man's 
activities and welfare to geologic 
events, past and present. The chap- 
ters devoted to the practical ap- 
plications of geology describe the 
search for mineral deposits and the 
work of the geologist in engineering 
projects such as dams, tunnels, and 
reservoir sites. Professor Hussey, also 
of the University of Michigan, wrote 
the chapters on the fascinating his- 
tory of life on the earth, including the 
geologic history of man. 

The book is designed for a one- 
term course which may be both a be- 
ginning and a terminal course in 
geology, and as such it is an excel- 
lent book for the young student and 
layman who wish to obtain a rather 
complete work on earth science in one 
volume. 

Accompanying the text are a large 
number of photographs of unusually 
good quality as well as a series of 
excellent drawings of crustal features 
and early life Teosis by John Jesse 
Hayes. 

In spite of its rather high price, this 
book should command a rather large 
following. Prentice-Hall, Inc., New 
York, N. Y. 

PHYSICAL GEOLOGY AND MAN 
—by Kenneth K. Landes. 1948. 414 
pp., 165 illustrations, $6.00. This is the 
same as Geology and Man, reviewed 
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above, but lacks the four chapters on 
Historical Geology by Hussey. It is 
designed especially for use during the 
first term of a two-term course in 
physical and historical geology. 
Prentice-Hall, Inc., New York, N. Y. 

IRON RESOURCES OF CALIFOR- 
NIA — Prepared under the direction 
of Olaf P. Jenkins. 1948. 304 pp., 25 
pls., 68 figs., $2.50. ‘This bulletin 
contains sixteen individual articles con- 
tributed by various authorities on the 
geology and iron-ore resources of the 
state. . . Never before has such a 
complete bulletin been issued cover- 
ing all of the known iron-ore deposits 
of importance in California." 

"The iron resources of California 
have long been recognized as poten- 
tially capable of yielding high-grade 
ores in quantities large enough to 
support a West Coast steel industry.” 

Included is a 32-page bibliography 
of the iron-ore resources of Califor- 
nia.. California State Division of 
Mines, Ferry Building, San Francisco 
11, Calif. 
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interesting account of the develop- 
ment of the geological sciences in 
Europe during the |9th Century, this 
booklet was written by the Director 
of the Mineralogical Institute of the 
University of Freiburg |. Br. It is 
concerned chiefly with the work of 
Werner and Goethe. A short biblio- 
graphy of other works relating to this 
topic is included. Accompanying this 
study is ‘Die Monatsteine", a poem 
written by Theodor Korner in 1810, 
based on an Arabian myth. Achat- 
Verlag, Hamburg, Germany. 
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MYTHICAL SERPENT’S 
DWELLING MAY BE 
NEW URANIUM SOURCE 

Science Service 

The search for uranium is being 
pressed in the land of Arkaroo, 

the giant serpent. Mount Painter, 
in the Australian state of South 
Australia, is the site of the re- 

newed atomic prospecting. 

Four hundred miles 
Adelaide, the mountain 
remote Flinders Ranges. Nearby 
in the Gammon Ranges is the 

mythical home of the serpent, in- 
vented by the natives to account 

north of 
is in the 

for strange rumblings in the 

earth. Geologists have identified 
the rumblings as_ subterranean 
rock movements. But the scien- 
tists have made a discovery much 
more important thant the myth of 
Arkaroo. 

Radioactive ores exist over a 
100-square-mile area in the region 
of Mount Painter. This was first 
found several decades ago when 
radium was discovered. A small 

quantity of radium was obtained, 
but the radioactive ores of the 

region were largely neglected 

until 1944 when the Allies were 
secretly searching for sources of 

uranium. 

An airstrip and road were built, 
but other sources of uranium else- 

where in the world were more 

promising, so development of 
Mount Painter again lagged near 

the end of World War II. 

Now, a new program of explo- 

ration is under way, sponsored by 
the state government, to deter- 
mine the quality and extent of 
the ores. If it is successful, An- 
karoo’s mythical home may be an 
important center in an atomic 
era. 

(Copyright, 1948, Science Service) 
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KANSAS MINERAL 
PRODUCTION FOR 1948 
BREAKS ALL PREVIOUS 

RECORDS 

The 1948 value of minerals pro- 
duced in Kansas exceeded 400 mil- 
lion dollars, breaking all previous 
records, according to Earl K. 
Nixon of the State Geological Sur- 

vey of Kansas. 
“This is a preliminary estimate,”’ 

Nixon said. ‘‘As finally computed 
the total value may reach 410 mil- 
lion dollars.” 

He pointed out that oil and gas 
account for the lion’s share of this 
amazing mineral production, in 
which Kansas ranks fifth among 
the states, but that Kansas also is 
advancing rapidly as a producer of 
nonmetallics other than petroleum. 

“The value of this expanding 
group of nonmetallics, among 
which clay products, stone, and 
sand and gravel are the leaders, 
amounted to more than 30 million 
dollars the past year,” Nixon 
added. “Stone and clay products 
alone increased 33 percent in two 
years.” 

Final mineral production figures 
will be published by the U. S. Bu- 
reau of Mines in their Minerals 
Yearbook for 1948, to be issued at 
a later date. In another year, how- 
ever, Nixon explained, under a 

new arrangement between the 

State Geological Survey and the 
Bureau of Mines, preliminary fig- 
ures will be gathered and issued 
jointly soon after the close of each 
year. 

cme Me TM TT TR TR TT | 

~ ) . 

i 2 yman / 
Ne lls fin 

tifically 
sea shells. All are scien- 

labeled and _ classified. *« 

+ Publisher of “Shell Notes’. Write 

/ Frank Lyman, Lantana, Florida. : 

Sa a 

~~ +“ + “+ 

Michigan Preform 
Special 

Why not plan your cabochon col- 
lection to include something from 

every state? Michigan is a good 

place to start your collection 
with these preforms. Sizes vary 
but all are guaranteed to be a 

good value. 

2 Keweenaw agates 
1 Isle Royale chlorastrolite 
| Keweenaw thomsonite 
| Keweenaw jasper (a new mate- 

rial—light green with brown) 
| Petoskey Stone. 

All for only $3.85 postpaid. 

ONLY 

THE 

BEST VIOLET L. LUOMA 

AHMEEK, MICH. 

“YOURS TO SEE” 
Belgian Congo Malachite 

Finest Gem quality - 3/16” slabs 
- 5Oc sq. in. 

—UNUSUAL GEM SLABS— 
Rhodonite - pink and black - 35¢ per 

inch. Lapis Lazuli - blue and white - 50c 
red and green 

- 35c per inch. Snowflake Obsidian - 15c 
per oz. Calif. Bloodstone - 

per inch 

Many Other Superb Gem Slabs 
—DAZZLING FLUORESCENTS— 

Calcite and Willemite - Bright red and 
reen fluorescence. Dakeite, Wyo. - Bril- 

50c to $2.50. iant lemon yellow fluor. 
Scheelite - Autunite - Hydrozincite. 

—BRILLIANT CRYSTALS— 
Red-orange Vanadinite, 25c sq. in. Black 

Mottramite, 50c sq. in. A host of others— 
strictly quality material. 

Write For These And Free Lists... 

SUPERIOR MINERALS 
Box 248 St. George, Utah 



26 THE EARTH SCIENCE DIGEST 

MAKE YOUR MINERAL HOBBY 

SELECTIONS FROM WARDS 
For the family and friends now pursuing or interested in mineral and fossil 
hobbies, Ward's has the equipment and supplies that will further their 
interesting work. Choice mineral specimens a the collector; rough gem 
material for the lapidary worker; books for the advanced and the beginner; 
Ward-Color slides of famous mineral collections; fossils to begin or round out 
a collection. All of this is at Ward's, your headquarters for mineral hobby 
work! 

Send For Free Catalogs: Fossil Lists: 
@ 473 Mineral Collections 
@ 474 Minerals, Rocks & Soils 
@ Fine Mineral Specimens 

@ Typical Fossils 

@® European Jurassic 

@ Ward’s Book List @ Cretaceous Fossils 
@® Ward-Color Slide Catalog @ Pennsylvania Fossils 

W ARD’ Natural Science Establishment, Inc. 

Serving The Natural Sciences Since 1862 

3000 RIDGE ROAD EAST ° ROCHESTER 9, NEW YORK 

me Use MINERALIGHT 
. . . for pleasure 
. .. for beauty 
. .. for research 
. .. for profit = 

MINERALIGHT literally adds another dimen- 
sion of untold beauty to mineral and gem col- 
lections . . . enables the scientist to establish Send for 4-page, 4-color cata- 

mineral identities quickly and accurately by log and learn how this ultra- 
fluorescent color response ... materially aids violet (black-light) lamp per- 
prospectors and hobbyists in the field to iden- mits fluorescent analysis... 
tify many minerals, such at Scheelite, Mer- at home, in the laboratory 
cury, Uranium, Zircon, at a glance. and in the field! 

SAVES TIME AND COSTLY ASSAYS 

And MINERALIGHT enables geologists to determine oil content of fresh 
cores and rotary mud on sight! It, literally, has thousands of uses! 16 
MINERALIGHTS in 5 MODELS... 110 Volt A.C. lamps for laboratory use, 
6 Volt battery lamps for field use. 

See your nearest MINERALIGHT dealer or write to: 

ULTRA-VIOLET PRODUCTS, INC. 
5205 Santa Monica Blvd. — Dept. ISD — Los Angeles 27, Calif. 
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NEW CINEMATOME CAMERA- 
GRINDER MACHINE REVEALS 

PORISITY OF OIL-BEARING ROCK 

TULSA, Okla., Dec. 22—A camera and 
a grinder with a diamond grinding wheel 

give promise of helping the oil industry 

study rock from deep under the surface 
of the earth to find answers to the prob- 
lem of how to get more oil out of the 
ground. 

The combination is called a cinema- 
tome machine. With it, motion picture 
“tours” through the insides of the rock 
are taken. The rocks examined are 
samples of cores brought to the surface 
from drill holes. The pictures show their 
porosity. The grinder can cut slices of 
rock so thin that it would take 30 of 
them to be as thick as a newspaper page. 

Most oil deposits are found in porous 
rock formation thousands of feed under- 
ground. But the oil can be produced only 
if there are enough tiny holes in the 

rocks, connected so that oil droplets may 

move through to the well bore. This 

device is adding to scientists’ knowledge 

cf rock and how oil moves through 

porous formation. It is expected to aid in 
the development of better ways of in- 
creasing oil-flow to the wells. 

The cinematome is a development here 
of Stanolind Oil and Gas Company by 
Henry Schaefer of the company’s produc- 
tion research department. The feeding 

of the rock into the grinder is automatic. 
With the help of an electric motor, the 

rock layer shaved away passes from the 
grinder into place in front of the camera. 
When its picture is taken on a motion 
picture film, it makes way for another 

sample. 

Just Published! ; 
ENTWICKLUNG DER MINER- 
ALOGISCHEN UND GEOLOGIS- 
CHEN ERDKENNTNIS IM) 19. 
JAHRHUNDERT (Development of 
Mineralogical and Geological 
Earth Knowledge in the 19th Cen- 
tury) 

by Hans Schneiderhohn 

Director, Mineralogischen _Insti- 

tutes der Universitat Freiburg I. 

Br. 

An interesting study, in German, 

accompanied by “Die Monats- 
steine”, by Theodor Korner. 
21 pp. $0.50 per copy 

5 copies, $2.00; 10 copies, $3.00 

Write to: THE BOOK SHELF, 
THE EARTH SCIENCE DIGEST, 

REVERE, MASS. 
PEPEPPLOELELLELLOLOL OLED EEL EL LLL LLL LL 

NEW MEXICO 
MINERAL SPECIMENS 

Psuedobrookite xls in rhyolite, vis- 

ible with hand lens $0.50 up 

Bixbyite xls in rhyolite .. $0.50 up 

Cassiterite (tin oxide) .$0.25 up 

Also other New Mexico Minerals 

R. H. HARTSON, 
Box 98 Winston, N. M. 
(These minerals are also sold by 

Minerals Unlimited, 1724 University Ave., 
Berkeley 3, Calif. - E. M. Vansant, 

Star Rt., Hot Springs, N. M.) 

25 GENUINE OZARKS 
2%" specimens, including blue brown, 
and rose-green chalcedonies, red jas- 
per, banded and mottled flints all 
for cutting and polishing. Also quartz 
crystals and fossils. Sent postpaid 
for $2.00. 

JOHN JENNINGS 
Eureka Springs, Arkansas. 

@eeeeeeeeaeeeeeeear, MERE E REL E SETTER ET 

LL \\" | et ee ees 0 ee 

INDIAN RELICS i 
4 VERY FINE ANCIENT IN- 
DIAN ARROWHEADS, $1.00; 4 \\ 
tiny perfect bird Arrowheads, 
$1.00; I Ancient Stone Tomahawk, 
$1.00; 2 Flint Skinning Knives, 
$1.00; 1 Large Flint Hoe, $1.00; 
2 Spearheads, $1.00; 10 Arrow- 
heads from 10 states, $1.00; 20 

damaged arrowheads, $1.00; 10 
Fish Scalers, $1.00; 10 Hide 

Scrapers, $1.00; 4 Perfect Saw 
edged Arrowheads, $1.00; the 
above 11 offers, $10.00 Postpaid. 
List free. 

LEAR’S 
| KIRBY, ARKANSAS - 
Pa ee ee ee ee =) 

\\ 

\ 

HII IIIA IIIA AAAAAASAAAAIAAAAA 

48 PAGE U. 8S. COIN 
VALUE GUIDE — 50c 

25 Indian Head Cents .......$1.00 
25 Different foreign coins ..$1.00 

ROYAL COIN CO., 
3 School St., Boston, Mass. 

peeeeeeeseceececesestrsrsy) FOO IOI IO KR 

Mention The Earth Science Digest 
When Answering Advertisements 
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oletters > ae Editor 

Dear Sir: 

I surely am enjoying each and 
every copy of The Earth Science 

Digest. 

I think that the last copy I 
have received, which was the 
November issue, was the best one 

that you have published. 

Sincerely, 

PAUL BOHN 
Shelbyville, Kentucky 

Dear Mr. Eisenberg:— 

Inclosed is $2.00 for my 1949 
subscription to The Earth Science 
Digest. You are doing an excellent 

job with the new publication. 

In the November issue of the 
Digest there appeared an article 
on the huge iron meteorite that 
was found in Millard County, Utah, 
in 1944, In this article it was stated 
that scientists of the Smithsonian 
Institute were puzzled by the fact 
that the large meteorite was found 
lying on top of the ground instead 
of being buried and that it showed 

no marks of any kind on its sur- 
face due to its impact with the 
earth. Their explanation of these 
facts was that it fell either in “deep 
snow or loose sand” or that it 
“fell some distance from the point 
where it was found and either 
bounced or rolled to the place 
where it finally came to rest.” 

I visited the site where the me- 
teorite was found two or three 
days after it had been shipped to 
the Smithsonian. I also visited the 
site many times the following five 
or six weeks for the University of 
Utah to make a survey of the loca- 
tion to see if the land on which 
the metorite was found was State 
land on Government land. The 
law governing the ownership of a 

BURMINCO 
Are You Interested In 

RARE MINERAL SPECIMENS? 
GEM MATERIALS? 
FINE FLUORESCENTS? 
SHOWY CABINET SPECIMENS? 

Some of our recent offerings: 

Morganite Beryl Crystals, 
Famatinite, Melanovanadite, 
Percylite, Hewettite, Codazzite, 

Quisqueite, Stolzite, Topaz, 

Lawsonite, Patronite, Pascoite, 
Cerargyrite, Cornetite, Curtisite, 
Paravauxite, Tennantite, Triplite, 
Fluorescent Calcites, etc. 

Then write for our free, con- 
tinuously up-to-date catalog. 

_ BURMINCO 
128 S. Encinitas Monrovia, Calif. 

Open 9 A.M. to 9 P.M. Closed Tuesdays 

IOWA UNDER THE SEA 
Prehistoric sea fossils as we take 
them from the prairie clay hills of 

Iowa. 
25 assorted specimens for $1.00 

Postage paid in U. S. 

GLENN MICHELL, 
ROCKFORD, FLOYD CO., IOWA 

Minerals and Gems 
When you are in Watsonville, stop in 
and see our display. We have on hand 
a fine collection of mineral specimens, | 
stones, and cutting and polishing ma- } 
terial | 

(Mail orders promptly filled) 

A. L. JARVIS 
Rt. 2, Box 350 

WATSONVILLE, CALIFORNIA 
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meteorite is that the meteorite be- 
longs to the land on which it 
naturally comes to rest. Whoever 
owns the land owns the meteorite. 
If the land was owned by the State 
of Utah, a demand would have 
been made on the Smithsonian In- 

stitution to return the meteorite 
to Utah. Unfortunately for us, the 
ground on which the meteorite was 
found was Federal land, so the 

government -owned Smithsonian 
has the specimen. 

The meteorite came to rest on 
the crest of a very low hill where 
the bed rock extends for rods in all 
directions and is but scantily cov- 
ered with soil. The dirt where the 
meteorite lay was about three 
inches deep. I am personally con- 
vinced that the meteorite came to 
the earth at an extremely low 
angle and when it struck it 
bounced and rolled some distance 
before it came to rest, and of 
course, remained on top of the 
ground. It could not have landed 
in “deep snow”’ as this desert coun- 
try is rarely ever covered by more 
than a very few inches of snow. 
And the only sand in the neighbor- 
hood is confined to the bottom of 
a few dry washes or a little in the 
depressions between th hills. 

The statement that the specimen 
was unmarked by its impact with 
the earth is explained by the fact 
that the meteorite is composed of 
nickel-iron and this alloy is the 
toughest metal ever found in na- 
ture. This iron mass of 1164 
pounds striking the ground in the 
section of Millard County where it 
was found would not even be 
scratched, as none of the rock for- 
mations there are very hard... . 

Sincerely yours, 

JUNIUS J. HAYES 

Head, Dep’t. of Astronomy 

University of Utah. 

Announcing 

A NEW FREE CATALOG! 
Send for the new MINERALS 
UNLIMITED catalog — a com- 
prehensive listing of hundreds of 
select mineral specimens, includ- 
ing fluorescent minerals, faceting 
and cabochon materials, and ore 
minerals. 

This catalog is in loose leaf form, 
enabling you to slip in new pages, 
as they arrive. 

Minerals Unlimited 
Scott J. Williams 
David B. Grigsby 

1724 University Avenue 
Berkeley 3, California 

MINERAL NOTES AND 

NEWS 

Devoted to the study of minerals and 
| the activities of Mineral Societies, The 
| Official Journal of The California Fed- 

eration of Mineralogical Societies. 
Subscriptions: $1.00 a year; single 

| copies, 10c. Special reduction to )- 
| ciety Members. Ad 

tion 

| Paul VanderEike, Editor 
Route 5, Box 177 

BAKERSFIELD CALIFORNIA 

rates on applica- 

Ladies Silver Rings, $2 to $5 

Hand wrought jewelry designed to 

the gemstone 

THE MULTICRAFT SHOP 

Lapidarists and Mfrs. of Agate Jewelry. 

1001 Englewood Ave., St. Paul 4, Minn. 
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ATOMIC RESEARCH CORP. 
Announces 

BROWN’S MINERALS DIVISION 

Directed by 

FRANK ELLIS BROWN 

GEOLOGIST OF 

OXFORD 

BLDG. T-380 

Colorado Springs 

Colorado 

O/ etal Seaboneot fo Al [ 

Mineralites—pProfessional, Amateur, Hobbyists, etc. 

@ Now available—sound, practical, scientific mineral collections carefully 

selected by expert geologists. Your inspection of the first in a series of 
collected studies—The Earth Science Series—is invited. 

1. Ores of the Industries ...... ... $5.00 

2. Feldspars and the Pegmatite Minerals $4.00 

3. Silica and the Quartz Minerals . $4.00 

4. Igneous and Metamorphic Minerals $3.00 

5. Sedimentary Rocks — Organic and Inorganic .. $3.00 

6. Fluorescent Minerals and Rocks ' . $5.00 

7. The Creation of Soil ; ; ; $3.00 

8. Building Materials and Rocks - bd Risen $3.00 

9. Insulating Materials and Rocks ‘ $3.00 

10. The Prospector — Original by Brown . ...- $4.00 

11. Hardness and Streak with Streak Plate . $3.00 

12. Luster and Cleavage of Rocks and Minerals $3.00 

[RE RERERERE RE RE RE RE RE RE REE ERE RE RE RE REE EERE EERE EERE REE EE 

BROWN’S MINERALS DIVISION, 
Atomic Research Corp 

Bldg. T-380, Peterson Field, 
Colorado Springs, Colo. 

Typical Example: Ores 
of the Industries col- 
lection contains 20 

selected minerals, size 

1%” or more, carefully 
packed in_ reinforced 
box with wooden par- 
titions. Complete tech- 

( ) Please send me more information on the 

Earth Science Series 

nical information in- ( ) Send me the collections checked: ( )1 

cluded. & 32 >= ()4 ()5 ()6 2 & ()8 

MAIL COUPON ()9 ¢€)10 ¢€)11 ¢€)12 

"Se eeeeeeeeeeeeeaeeeeenaaas 
Seeeeeeeeeeeeeeeeeeeeeee TODAY! 
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"IT'S WONDERFUL!" 
“Far better than anything else ever. Couldn’t put it down until I'd gone 
through it cover to cover. Won't be good for anything else until I've read it 
thoroughly. My order will follow.” 

Lester Burmeister, Marshfield, Wisconsin 
“It is the finest and by fer the most outstanding catalog of its kind that I have 

ever seen, and I run across many catalogs from firms all over the country.” 
Thomas A. Warren, Los Angeles, California 

“IT had much doubt about sending $1.00 for I thought—just a mere catalog. 

But just try and buy it back for $10.06. You would not get it for that price 
unless I positively knew that I could get another.” 

T. Wilson, Coalinga, California 

These are just a few of the many wonderful letters received from those who 
have already purchased copies of GRIEGER’S ENCYCLOPEDIA AND SUPER- 
CATALOG OF THE LAPIDARY AND JEWELRY ARTS. This is a 160-page 
book 9”x12” in size, printed on heavy book paper, and having a sewed back 
book binding. It suggests things to do—the most approved methods of doing 
them. It is filled with illustrations and instructions designed to fulfill your 
every requirement. 
Send $1.00 in paper money or a check for your copy today. It is sold for only 
a small portion of its actual publication costs. One customer says, “I see no 
reason why you should not sell it for cost plus a reasonable profit. It is cer- 
tainly worth it.” This book may be returned to us for full cash refund if you 
are not pleased with it. Our 80-page 15th Anniversary Catalog priced at 35c 
is still available. If you order the ENCYCLOPEDIA, there is no need to order 

the Anniversary Catalog. 

Grieger's 1633 E. Walnut Street Pasadena 4, California 
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Ask for my approval selection of all kinds of cut gems, 

* such as cinnamon-stone, quartz topaz and rare precious 

blue and golden topaz, tourmalines and sapphires of many RRRRRN 

COOCOOwOWOWOMOWOPOOOO OO) 

RRS 

MADAAAAOMNOOOOOOOOOGOOGOGOOOOCS 

o colors, fine white zircons, rare mosiac stones and onyx- 

6 drops, all kinds of ring size cameos in jade, lapis lazuli, 

mother of pearl, etc. 

: Emest Mai ) rn est eter 

# Church St. Annex Post Office Box 302 

A New York 8, New York 
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All books listed here may be obtained by sending a check or money order 
to the BOOK SHELF, THE EARTH SCIENCE DIGEST, REVERE, MASS. 
We pay postage. 

GEOLOGY 
ECONOMIC GEOLOGY by Ries. A comprehensive textbook dis- 

cussing the minerals of economic value. Emphasis on the 
mineral resources of North America. 7th ed. 720 pp. Illus. $ 5.50 

HISTORICAL GEOLOGY (Part II of Textbook of Geology) by 
Dunbar. Companion volume to Physical Geology. 5th _ ed. 
just off the press. Presents geology in a vivid and interesting 

manner for the beginning student. 567 pp. 380 illustrations $ 5.00 

OUTLINES OF HISTORICAL GEOLOGY by Schuchert and Dun- 
bar. A general survey of the history of the earth. An absence 
of unwieldy detail makes this book pleasant and easy reading. 
4th ed. Illus. . $ 3.00 

OUTLINES OF PHYSICAL GEOLOGY by Longwell, Knopf, and 
Flint, Presents the important facts and principles of physical 
geology in an interesting, readable manner. 2nd ed. Illus. $ 3.3 

PHYSICAL GEOLOGY (Part I of Textbook of Geology) by Long- 

well, Knopf, and Flint. Just released. The standard textbook 

on physical geology. 3rd ed. 602 pp. 365 illus. $ 5.00 

MINERALOGY 
DANA’S MANUAL OF MINERALOGY by Dana. 15th ed. revised 

by Hurlbut. A concise, accurate, not too technical introduction 
to the study of minerals. 457 figures and plates. $ 4.50 

DANA’S SYSTEM OF MINERALOGY by Palache, Berman, and 
Frondel. A comprehensive revision of a classic work. 7th ed 

Vol. I - Elements, Sulfides, Sulfosaits, Oxides. 1500 illus. $10.00 

DANA’S TEXTBOOK OF MINERALOGY by Dana. 4th ed. revised 
by Ford. Describes all known minerals up to 1932. A standard 
text in mineralogy. 1089 illus $ 6.00 

GETTING ACQUAINTED WITH MINERALS by English. An 
introduction to mineralogy made in the simplest and most 

i~ ur 

interesting manner possible. 258 illus $ 2.75 

MINERAL COLLECTOR’S HANDBOOK by Pearl. A useful volume 
for the collector Includes classification of the minerals and 

gem identification tables. Lists mineral museums, mineralogical 
societies, sources of publications On localities, etc $ 3.75 

PALEONTOLOGY 

INDEX FOSSILS OF NORTH AMERICA by Shimer and Shrock. 
More than 7,000 species described and figured. Over 9,400 illus. $20.00 

FORAMINIFERA by Cushman. 4th edition, just published A 
comprehensive work on the forams Highly recommended to 

both the amateur and professional micropaleontologist. 605 

pp., 86 pls., 9 fig $10.00 rt b = 



National Distributor 

MICHIGAN LAPIDARY SUPPLY 
& RESEARCH CO. 

332 HAMILTON ST- BIRMINGHAM, MICH. 

PRECISION BUILT GEMLAP"™ Laripary EQuIPMENT 

MODEL 1-A GEMLAP 
Model 1-A 

Grinder and 

Polisher 

with 

A complete unit for 

grinding and polishing 

cabochons. Included 

with the GEMLAP 

Model 1-A are the fol- 

lowing accessories: 

1. Tapered 
6" 

Lap Plate, 

2. Grinding Wheel, 6” 

3. Sanding Wheel, 6” 

4, Felt Polishing Lap, 

6” 

2) Dop Sticks 

6. Silicon Carbide 

Abrasive 

7. Polishing Compound 

8. Dopping Cement 

9. 3-Step die-cast pulley for motor 

10. 32” V Belt 

ll. Treatise and 

Art of Gem 

Manual on the 

Grinding 

12. Assortment of 

Stones 

PRICE COMPLETE $37.50 

rough Gem 

Model B Facet Head 

Model B DeLuxe 

Facet Head 

Constructed entirely of 

brass and bronze with 

monel metal standrod, 

this precision built 
facet head assures fast 

accurate cutting of 

faceted gem stones. 

Specifications: 

:, 64 die cut easy-to- 

read calibrations, 

with positive 

tions assured by in- 

gear and 

posl- 

closed 

lock. 

2. Rotating head can 
be released for ac- 

curate roughing-out 

gem stone. 

3. Split collet chuck 

grips metal dop se- 

and accurately. curely 
1 4. Index angle scale is die cut and 

head is locked at desired angle 

by large bronze wing nut 

.. Standrod has micrometer 

knurled screw for raising and 

lowering facet head from stop. 
6. One machined brass dop fur- 

nished 

7. Slide cover wooden case. 

PRICE COMPLETE $39.50 

ACCESSORIES 
Drum Sander, Aluminum, 6x3” $8.00 

G. E. Motors, '4 HP, 60 cycle $14.75 

G. E. Motors, '; HP, 60 cycle $25.75 

8” GEMLAP TRIM SAW 

Will Be Ready for Distribution 

In November. 

Che finest precision Dullt, double 

aallbearing Trim Saw ever offered 

at a moderate price. It has every- 

thing. Write for particulars—NOW 

DOP SET: — 13 Assorted machined 

brass dops in variety of shapes and 
Ss1zes Mounted on wood base 

Complete Set $10.00 
TRIPLE “V”BLOCK: For mount- 

ing and transferring facet stones 

accurately from all directions $5.00 

Lucite Polishing Lap $4.20 
Tin (Solid) Polishing Lap $6.75 
Diamond Charged Lap $12.75 
Gem Dop Wax, per stick $ .30 

There may be a DEALERS: Write or wire for 

dealer franchise 

information. 

open in 

Established 

your territory. 

Dealers Only. 



SOME MORE CRYSTALS 
The following crystals are additions to the list appearing in last month's 

Earth Science Digest (December 1948). We suggest you refer to that 
advertisement as many are still available. 

TANTALITE, Taos Co., N. M. Watertown crystals showing some faces, 

Vig" to '/p", 3 for $1.00; '/,", 2 for $1.00; 34", $1.00 each. 

THORIANITE, Huntoon, Ceylon. Small cubic xls from 1/16" to '/g", 10 

crystals for $1.00. 

TOPAZ, San Luis Potosi, Mexico. Terminated crystals of wine color or 

colorless, approximately !/."", 10 for $1.00. 

TOPAZ, Thomas Mts., Utah. Terminated, transparent white or sherry 

colored xls, 34", 3 for $1.00; !/," to 34", 2 for $1.00. 

VANADINITE, Yuma Co., Ariz. Bright red hexagonal xls with hollow prisms, 
3¥4"" to '/,", 8 for $1.00. 

WULFENITE, Yuma Co., Ariz. Bright red tabular xls from the famous Red 
Cloud Mine. About !/2"", $1.00 each. Other better and larger xls at 
$2.00; $3.00: $5.00: $7.50 and $10.00 each. 

WULFENITE, Tiger, Ariz. Thin yellow tabular xls, 34"" to |", 2 for $1.00; 

I1/.", $1.00 each. 

AQUAMARINE, Esirito Santo, Brazil. Terminated transparent xls colorless 
to pale blue, |", $1.50; 1'/.", $2.00 and $2.50 each. 

TOURMALINE, Minas Geraes, Brazil. Red and bi-colored red and green 
terminated xls, '/2" to 34", 2 for $1.00; |", $1.25 each; I'/,", $2.50 

and $3.00 each. 

MORGANITE, Minas Geraes, Brazil. Irregular crystallizations of transparent 

pink color from |" to 134", $2.00; $3.00 and $5.00 each. 

PHANTOM QUARTZ, Minas Geraes, Brazil. Selected quartz xls showing 
one or more phantoms, 2!/,"', $2.00; 3"', $2.50; 3!/,", $3.00. 

TOPAZ, Minas Geraes, Brazil. Terminated, deep honey colored xls, |'/,", 

$1.50; I!/.", $2.00; 2", $2.50 and $3.00. 

GARNET, Ceara, Brazil. Etched and intergrown xls of deep rich red to 
light orange red; 3%", 3 for $2.00; |", $1.00; 1!/,", $1.50; 11/,", $2.00. 

PHENACITE, Minas Geraes, Brazil. Almost complete transparent xls, V2", 
$2.00; 34", $2.50 and $3.00; |", $4.00. 

Any order above $2.00 sent postpaid 

SCHORTMANN’S MINERALS 
10 McKINLEY AVENUE EASTHAMPTON, MASS. 


